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(C2H5O) 4 Ta (OCOCH = CHCOO) Ta (OC 2 H 5 ) 4 

• • • (6) 

[0 1153 

, 2 0 0°C-e6 0 5>»L/ji:-^, Lfcia»(7)K*(i»Hi]OKl:<7) 1 
0%^^i^i-^Ki-r*o^ o 
[0 1163 
2 

^^yx^yFiOg (2 5mmol) £ tf v >W * t-^ji 

-f;KOmL^ftM, Sfi«T, i*yh73^2. 7g (25mm 
o 1 ) £-7°n fc: -n-n-v^zJ ^f;i/x-f]V4 Om 1 tc*#7> LMfm-C 1 Bf 

PeWtT^TL^o ^^^^^H^a-e5Bfp B W^i-^>-<i:^<t *K SMtt 

feigs^oi i^^ttE^ii^nL^o -<7)^i4>^^§?a^— *K ih-n 
[0 1 1.73 

[0 1183 

-h^MUfi^^T o£5 0 0mLt^l77X3(;, Mit#B^;T\ * > * ^ 
^>^xfJfvKlOg (2 5mmol) i 7°d t' 1/>^*'J ^-^^ / 
-f^6 0mL^ftM> M?m-e«#T, F'J7;^nii2. 8g (25mm 
ol) ^7°nt°p>^'J ;vx-f ;M Om 1 C^L, gift"? 1 

NMRt:J: i9 5>^f Lfco 13 3 i:4)ttlolH-NMRf t- h 



2004-3007519 
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^-v: 25/ 



[0 1193 

[0 12 03 

£-j£08 4 

-hfrSftfi&SrtT o7t 5 0 0raLt^l77^3C, sh#h^;t\ 
^>^x^yK10g (25 mm ol) fcf h5tKn75> (THF) 60 
mL£tt&*. MS^fc#T\ -7 W >&2. 9g (2 5mmol) 
Fn77>40ml Llfit 1 B#P B WtT$jT Lfco 

[0121] 

, 2 o o°ct*6 ommLtztz.^^ n&Lfcwj^<on*i±wm<o'RiL<o 1 

[0 12 23 

g > » )mmm£>$m 
$mm i 

[0 12 33 

?IJSl 5 g/m3ofi^Tt:t2, 0 0 0 r pmt7kf>3 - Red: t) mm 3 

0 nmtffU 1 4 5TCT3#Jn«tU »«fc*IJfc*Lfco M^'ik^Wkm* 

1 8 nmf*ofco 

[0 12 43 

^4"-C% tg2 5 3 nmtc*3tt-S»^4* ? 5 0, 0 0 0 J/m2£: 
-fcdft&Sfcff*^ ^^-C^^ 3 7 0 1 1 3 0 » Lfc i: 1 5 , 
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^-vl 26/ 



t^iia^ flC$ 3 0 nmCOtefe^tH^com^tf^o - <0JigC9 E S C A X ^ ? h 
titzm<Vi) -?mm±, «#5&j£l. 5MV/cm<7)^10-9A/cm2T^ 
[0 12 5] 

fzfrfci&&Mmm am* 0 . 2 ^ m <^ 7- -7 u > 

[0 1 2 6] 

^T^<D&J&tr&. 6^2 0 0 nraft^- h 3 >*«_hH, 

III 5 g/m3(D#H^:T^-C 2 , 0 0 0 r pmt*Xlf>3- h tcj; V) $| I? 3 
2 nmfilL, 1 4 5t;-C3 55«iU ?§«£|&*L*:o ?§Ii*iW)ISlJ 
1 9 nmt^ofco 
[0 12 73 

tCDfe, mmtpX\ tft2 5 3 nmi:^lt^)S*i^5 0, 0 0 0 J/m2i 
d7fcM£tf&^ ^v^-e^4>4 0 0°Ce3 055-tJP^LT^i: 

*^$|<7>'J-^S»fUi, 5MV/cm©tll0-Vcm 2 T^ 
. itlf mmit 2 5 . 9X$>-otz 0 
[0 12 83 

[0 12 93 

SJK 1 5 g/m3o#H^T^-C 2 , 0 0 0 r pmW tf>3-H:i *)!IOT3 

WfEiRF 2004-3007519 



#SI 2003-182221 



^-vl 27/ 



5 nm«U 1 4 5 "CT* 3 frmWk U iSflESrl^* L^r 0 v§»*ic<75])ilJ¥(2 
2 2 nmt^oTto 
[0 13 03 

mm^P^\ tS2 5 3 nra(3ltaiM^3 0, 0 0 0 J /m2i 
^^.ioMI^^V^, ^^t^t 3 7 0 3 0 » L C ^ , 
±.\zm.Wbmm§btltz 0 l»I)?l±18nmt^of; 0 d^f^lf)^ 

tlfzWk<7)V ~?mm*. m#Sfij£l. 5MV/cmOtll0-Vcm2T^ 

. itm mm* 2 5 . l-e&o/^o 

[0131] 
HM$I4 

^^!l4Ti#^^7t:v#?ft 1 0mL^7'f7> • 'J i-flNo. 5 (#M 
2 0mU 7X'7> (#) «t) K&mU MM.. IS9 g/mS^SiT^l ^ 

[01323 

SIJS1 5 g/m3^filTi:t2, 0 0 0 r pmt^k'Vn - M:<t 0§U¥3 
5 nra«U 1 4 5 TC T 3 5Mm«t U »«E*|ifc*Lfco »«Elifc*lfc«>!lff tt 
2 2 nmt*of;o 
[0 13 33 

•e<^m. Sf^t, IS2 5 3 nmKi3&t&&}fc*a j 5 0, 0 0 0 J/ m 2<!; 

±izmm%mtmbtifz 0 :^M)|li2 0nm^o/:o dO»fif*ift0ig 
t-tia *K fg42 nm0&feit93<£>jg|£f§rt: 0 S C AX^7 h 

fbttfcM^ 1 ; -^«a£fim#3*JS l . 5MV/cm<7)til 0"8A/cm2^ 
*9 , ifcl§m^(i 2 4 . 5T2>ofc 0 
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[0 13 4] 

9 ^m\^wk^&mmm\$ i n l tzm^mm ttk n&it<v 9y?)v 

[0 13 53 

mm 5 

2 0mL, TX7> (#0 jS) C^$t U vljg 3 g /m3<7)^Tt:iSJt 

-e«ifiL-c* yt^WLitydmfzmmm.mmt Ltz Q 

[0 13 63 

^^t:«ft*, S^ s 2 0 0 nmJ¥-en- b SflfcvV n >*1£±^ 
?lJg 1 5 g/m3(OSIMTi:T2, 0 0 0 r pm^k 0 >3- He J; l9§|)?3 

3 nrati$L, 1 4 5°C^3^»L, £ L £ 0 
2 2 n m-e^o/Co 

[0 13 73 

MM^X\ r£ft2 5 3 nmHi3tt^S7fe*^5 0, 0 0 0 J /m^t 
^^iottl^tT^^ >X^X^*3 7 0°CX3 ofi-mmLtzt « 
±CiiH^^^t#^tL7^ 0 -<7))iiO|il?«2 0 nm^ot - <7>Js|ff £3£ 

& * mfc Ltztzz^ z<Dm&?>? ^mitmmx$> &zt o tz 0 

[0 13 83 

ttz, fthtifzm<7)i) -?mminW3&fc l . 5MV/cmOtilO-8A/ 
cm2t"*^ Mt$li2 5. 2-e&o7tz 0 
[0 13 93 

^^n^tLTv^ * > 9 )vm.^mMmmm.^it, mm 3 g/m3fisos 
mTximn^m&mz&^x 1 ^ p H ^*#7m#^&o7^\ ^%-w<o? y * 



tbliE#2 004-3007519 
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^-v! 29/ 



[0 14 0] 
[0 14 13 

VS^I 5 g /m3ofi^Ti:t2, 0 0 0 r p m -extf>=?- ^MJ?3 
3 nmti$U 1 4 5t:^3^P^L> ^S:l^*L^o *«EI!fe*^^«l¥»± 
2 3 nm-C£>o£ 0 
[0 14 2] 

&m*r\ tft2 5 3 nmt:i5tt^lM^5 0, 0 0 0 J/m2£; 
^Si^ai^K ^v^T'^ff 3 7 O^P^L/ii: d^>, £M 

btifzmw -**aEI±v 1. 5MV/cm<Otll 0-8A/cm2t^f), it 
Ifm^fi2 4. 9-e*ofc 0 
[0 14 33 

[0 14 43 

H»U 7 

^j&#y i n# <b tt^^ o . 2 jum<D7-7u> (mmm) my ^ ^ 
c»au )vmimm$mm®.$LmtLtz 0 

[0 14 53 

2fcV»"C£0&j3t&*, ?SJ^1 3 g/m3co#H^THT, 6^2 0 0 nmf 
"C3 - h £ fife >> <J 3 >S«_LH 2 , 0 0 0 r p fc: > 3 - Hi «fc I? (Ml? 3 
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^-v: 30/ 



3 n mTt&fij U 1 4 5 °C T 3 L , £ Bfc* L fc 0 illiill^If 

lil 9 nm-e^o/^o 
[0 14 6] 

7t 0 1 7 nm-C^o^o - <^?M^ £ ;j# 19 U 2§^l9*^f^v> 

mm^3 5 nm<7)I^|#^ 0 C CDjg|<7) E S C A ^ h ;l/ £?IiJ5e L tz t Z\ % , CI 

1. 5MV/cmOi # 1 O-GA/cmS-C&frK Jtltm^fi 1 9. 2t^.o/>: 

o 

[0 14 73 

mmm 8 

[0 14 83 

^V^^^a^tl^. £^2 0 0 nmff-C^- hZtifzis*) 

5 g/m3<7)#H^TKT 2 , 0 0 0 r pm«t±>3 - h Ci r>fliJ¥3 

1 nratilL, 1 4 5r-C353*feU &MZm£LtZo 

2 0 nm-e^>o7t:o 

[0 14 93 

^<7)m, ^cS2 5 3 nmK&\1>hmJtm.tfb 0, 0 0 0 J/m2<t 

fc* ^MLS^t^, ^v^t^^* 3 7 0 1 1 3 0 » L <h ^ ^, , 
±^M&Il^#£>;ft7t: 0 3(7)M<7)III¥(i 1 6 nmlr&oTtio |s]^(7)^^^ 2 H! 
mt)&-fZtl<Z£ »K ¥$3 2 nmOlfelWOl^f;. C»ESCA^ 

[0 15 03 

nbtifzWk<V } ) -?Wmi 1 . 5MV/cm<D^ 1 0"9A/cm2t^ ^ , 
JtMm^(±2 2. 8-e^ofCo 
[01513 
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^-v: 31/ 



##$J 1 

9 y 9 >^xK->Kl 0 WLmU* "7°n fcf V y 9" 'j - ^-t y ^ f;vx- 
0SM^^§fi?L^#tftl OmLH*'7> • Ua-flNo. 5 ( 

[0152] 

^v^-e«i<7)ii^^, 6^2 0 0 nmif-en- h sft/cvM n >m$.±^, M 

mi 5 g/ / m3o#H^:T^-C2, 0 0 0 r pm«e>3- H:i 0 Ml¥ 3 5 
nmt'l$L, 1 4 5 °C"C 3 5HJD^ L> *#«££Bfc*L£o <7>)iilJ¥fi 2 

4 n m"C^>o 7j: 0 

[0 15 3] 

-e<7)l£. mm*X\ $ft2 5 3 nmKiott£S7lG-S7^5 O, OOO ] /m^t 

£ ^tts^T&v^ ^v^-e^^3 7 o°ct3 o^mmttzt zz, mm. 

m*)i&-t.ZtlZ£ «K I?£ 4 3 nmOtefeiiH^coag^tf^o d OflicT) E S C A X 

^n)^ iiosg l tz t z % , ^ <nm± ^mwo-efrh - 1 i)m ^>tz 0 %h 

tifzm<T)i) -?mm± l . 5MV/cm(O^10-Vcm2, Jtltm^fi 1 
8. 3t*o/: c 
[0 15 4] 

JtTOJl 

##150 1 ^mm LtzmmKo § , m-^mmimTz h\z2 mm^^mm 

) o t#^tL7^r#?R^?Ul75 ? 0. 2 //mOr-^n^ (mmU) t7^^--Cl 
J® L Ttlo 

[0 1 5 5] 

Jt 1 5 g/m3(OWTt:t2, 0 0 0 r pm^t°>3 - FCJ: 0 3 3 
nmtilU 1 4 5°C-C3 5}-»L, v#^^l^*Lfc 0 i§i^t^IHli2 
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4 n mTcb o 

[0 15 6] 

t<mk. m.m^\ VSft2 5 3 nmH£Ut&ft7fcM^5 0, 0 0 0 J/m2<|; 
X oJti&mZft ^v^^4>3 7 0°C-C3 0%-mmLtzt ^« 
±^^^^l#^>ti/jo Z.<DWk<KWkm±2 0 nm^ot |a];ff?>7r&£ 2 HI 
^ig-T-t^J: *K ?$40nm(7)iM^<7)I^I#^o ^»ESCA^ 
^ 9 h ;w * $iJ5e L <h .1 ^ - ©Ili * > 9 )vmit^h^> £ <h o/: a t# «b 
tLfcm© 1 ; -*W«£»i 1 . 5MV/cm(7)^10- 2 A/cm2, itSIW^tt 1 
0. lT-abo/jo 

[0 15 7] 
###12 

* > 9 >^xh^'>Ki o £ 7*n n° V > y 'J rr -;u^e y * )Vx.~- 

f ^ 9 0 liSt:^ 1 0 m L S: 7 *'7 > • ^ ^ "J a - f ffiN o . 5 ( 

fi2 0mL, TXryy (ft) £) K^tU ?MS 3 g/m3cofilT, 
T, 1 Lfco *L£iM£?LSrt ? 0 . 2 ^ m^f7 n > (mmU) 

my j )v 9 — Ltzo 

[0 15 8] 

Jt 1 5 g/m3<7)#H^T^-C 2 , 0 0 0 r pmT^bf>3 - h Ci 3 
nmtilU 1 4 5tt3MU »«RSrl^*Lfeo »«Rfc*&4>IU9»± 2 
4 n m"Cabo /Co 
[0 15 9] 

-e-O^ 16^4" -e, $12 5 3 nmi::i3tt&£3fcfiri s 5 0, 0 0 0 J /xrfih 
X oftta-miff fc^, ^V^T^^ff 3 7 0 3 0 L t C ^> , 3M£ 

±^^£^^#^7^0 -<7)M©MI¥{i2 1 nm-C&^fCo ra&tf>:fr& * 2 HI 
m*)i&-fZ.£lZ£ !K 4 2 nm(7)iEfeitB^<7)m^t#7to -<7)M©E SCA^ 
^ * h ;u £ iW5e L/:tC5, d wflgti * > ^ )vmW}-Z$> a £ <h t^iJ o /c c f# <b 
*x£$|<7>'J -^mattt 1 • 5MV/cmW^ 1 0"7A/cm2, Jtlfm^f±2 
2. 5T*o7t 0 
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[01603 

itmm 2 

2 tfttffl L £?#«£tco § , ra-0?5H^OT Zb\z.2ft fSLVmtmWt 

Ltz (^tt 3 ft m , mm 3 g /mSow&T-cmm&ft Ltzztt%%> 0 

[0 16 13 

#:v»T: 6^2 0 0 nmft'3- h Ztitzi'') 3 >«±^> ?S 

jgl 5 g/m3ofl^TCr2, 0 0 0 r prat^k'vn- FCi 0 SI)¥ 3 4 
nmt?i*U 1 4 5 0 C-C3^D^L, Lfco i&«ISfc*&OlRJPt± 2 

5 n m*Cabo/t 0 
[0 16 23 

fOf, SHU*'?, Ifi2 5 3 nmCi5lt^S^i^5 0, 0 0 0 J /m 2 <h 
i^i9«^lT^v\ 3 7 0 1CT* 3 0 M L C 5 , « 

^<9ili-^ «h tci *K J?S 4 1 nm'ote-feS^olHSr^o -Ol^E SCAX 

tt^R^)i;-^maEt±l. 5MV/cmOi:M0-2A/cm2, itltm^fi 9 
. 6 8 "Cafeofco 

[0 16 33 
Jtt»J3 

[0 16 43 
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mi] 

1 Vnhflfz^^}(7)lB. NMRft- hX&Zo 
[12] 

[1213] 
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50301065159 

mm 

£351*1^ ±J£ 0 0 9 4 

15^ in IB 



000004178 

KM B**E3£:Nfe3IT I6f lOf 

^ lit A 

100080609 



^-v: i/E 

&m 2003-182221 

m m a r s it n 



«80#-^ [000004178] 

1 . B 2 0 0 3 ^ 5 60 

ffi Br $«Uff*EI*ITI6#l Of 

ft £ v * >f i^r->u*|c^:#tt 

2 . tl^fl B 2 0 0 3 ^ 9 J! IB 

& m ra^Mii2Tg6t i of 

ft £ J S R^^^tt 



miiE^f mtiE# 2 0 0 4 - 3 0 0 7 5 1 9 



